deployment.
2.  In addition to providing baseline estimates against which declarations could be compared, national intelligence might detect stockpile activity outside declared sites, or other information that clearly contradicted the exchanged declarations—a possibility that would help deter any party that contemplated maintaining either a secret stockpile or secret production facilities.
3.  Exchanges of operating records of major production sites, followed by visits to those sites, could help confirm the information exchanged and reduce the uncertainties in unilateral intelligence. Certain characteristics of reactor buildings, waste from reprocessing, and tailings from enrichment plants can help determine how much material was produced and when, and these findings can be compared to the operating records for consistency. The latter techniques, sometimes known as "nuclear archaeology," are still being developed and cover a broad spectrum.15
Physical and radiological examination of the interior of plutonium production reactors, for example, can provide information about both their design and the power levels at which the reactor has operated over its history. There are important uncertainties involved in this approach, however, including complications introduced by replacement of reactor parts and changes in design over time. Examination of the reprocessing wastes where the plutonium was separated can also provide some information, though for programs as old, large, and diverse as those of the United States and the former Soviet Union, this information is likely to be limited.
Enrichment facility operating records can be checked for consistency with the tailings of depleted uranium that they produce as waste: examination of the various isotopes in these tailings can indicate when the uranium was enriched, and whether it was enriched only to a few percent or to weapons-grade.
15 For a general description of these concepts, see, for example, Steve Fetter, "Nuclear Archaeology: Verifying Declarations of Fissile-Material Production," Science & Global Security, no. 3, 1992, pp. 237-259. These techniques are also extremely important in a nonproliferation context—as the IAEA's current efforts to verify past production in North Korea and South Africa make clear. It might therefore be helpful for the two sides, in parallel with the confirmation effort, to undertake a joint research effort to refine these approaches further.ceptually similar approach might be implemented without the existence of physical tags: each side might provide the other with a table containing the locations and serial numbers of every weapon in its stockpile—but in encrypted form, so that the table could not be read. (Both sides already rely for their national security on the success of their encryption technologies for transmitting sensitive informatioa) The table could then be "de-encrypted" one line at a time for the purposes of inspection. For example, inspectors visiting a declared site might demand to see the line in the table representing a particular warhead at that site. A warhead that did not have such a line on the table would then be evidence of violation. For more on this concept, and other means of monitoring warhead and fissile material stockpiles, see S. Drell et al., "Verification of Dismantlftment nf Nnrlpar WarhpaHc anH rWitmlc r,n XFn^ioor iv/tate^.jio " TACCVM x/rrrpps and schedules, and it is difficult to determine whether there are substantial variations in the degree of optimism among the different options. See R.S. Brodsky, D. Okrent, P.P. Baranowksi, P.J. Turinsky, and T.L. Neff, Peer Review Report, U.S. Department of Energy Plutonium Disposition Study, Office of Nuclear Energy (Washington, D.C.: U.S. Deoartment of Enerev. Tune 1C) 1QQ1Yutonium Bulk-Handling Facilities Effective?" Nuclear Control Institute, August 1990. For a summary of the
